Abstract. The purpose of this paper is to obtain common fixed point theorems for compatible maps of type (A-I) and type (A2) on fuzzy metric spaces. Our results extend, generalize and fuzzify several fixed point theorems on metric paces, menger probabilistic metric spaces, uniform spaces and fuzzy metric spaces.
Introduction
Zadeh's introduction [25] of the notion of fuzzy sets laid down the foundation of fuzzy mathematics. In the last two decades there were a tremendous development and growth in fuzzy mathematics ( [1] , [3] , [5] , [6] , [12] , [19] ). In [6] Grabiec extended the well known fixed-point theorems of Banach [2] and Edelsten [4] to fuzzy metric spaces in the sense of Kramosil and Michalek [12] . Moreover it appears that the study of Kramosil and Michalek [12] of fuzzy metric space paves the way for developing soothing machinery in the field of fixed-point theorems, in particular, for the study of contractive type maps. In [5] Fang proved some fixed point theorems in fuzzy metric spaces, which improve, generalize, extends and unify some main results of [2] , [4] , [8] and [17] . Following Grabiec [6] and Kramosil-Michalek [12] , Mishra-Sharma-Singh [13] obtained common fixed point theorems for compatible maps and asymptotically commuting maps on fuzzy metric spaces, which generalize, extend, and fuzzify several fixed point theorems for contractive type maps on metric spaces and other spaces.
In this paper we introduce the concept of compatible mappings of type (A-1) and type (A-2) in fuzzy metric space and show that they are equivalent to compatible mappings under certain conditions. In the Sequel we prove some common fixed point theorem for compatible mappings of type (A-1) and type (A-2) on fuzzy metric spaces which generalize, extend, unify and fuzzify several well known fixed point theorems for contractive type maps on metric spaces, Menger spaces, uniform spaces and fuzzy metric spaces.
Lemma 2.2. If for two points x, y in X and a positive number
k < 1 M(x, y, kt) ≥ M(x, y, t) then x = y.
Compatible Maps of Type (A-1) and Type (A-2)
In this section we show that compatible mappings of type (A-1) and type (A-2) in fuzzy metric space are equivalent to compatible mappings under certain conditions. We now cite the following propositions which gives the condition under which the definitions 3.1, 3.3 and 3.4 becomes equivalent. T T x n = T z.
Definition 3.3. Let S and T be self maps of an F M-space X. The pair of mappings (S, T ) is said to be compatible of type
* 1 = 1 and so the mappings S and T are compatible. Now let S and T be compatible. SSx n = Sz.
and so the mappings S and T are compatible. Now let S and T be compatible. Then we have
and so the pair (S, T ) are compatible of type (A − 2).
Next we give some properties of compatible mappings of type (A − 1) and type (A − 2) which will be used in our main theorem.
Proposition 3.6. Let S and T be self maps of an F M space X. If the pair (S, T ) are compatible of type (A-I) and Sz
Proof. Let {x n } be a sequence in X defined by x n = z for n = 1, 2, ... and let T z = Sz. Then we have lim 
and so we have
SSx n → T z as n− > ∞.
Main Results

Let (X, M,
* ) be an F M-space with t * t ≥ 1 for all t in [0, 1] and P, Q, S, T be self maps of X such that
for all x, y in X, p ≥ 0, t > 0 and α ∈ (0, 2) and k ∈ (0, 1). For some arbitrary x 0 in X, by (4.1) we choose x 1 in X such that P x 0 = T x 1 , and for this x 1 there exists x 2 such that Sx 2 = Qx 1 . Continuing this process we define the sequence {y n } in X such that y 2n = P x 2n = T x 2n+1 and y 2n+1 = Qx 2n+1 = Sx 2n+2 (4.3) , y m+1 , t) . Hence by Lemma 2.1 {y n } is a Cauchy sequence. Proof. Let the pairs (P, S) and (Q, T ) be compatible of type (A − 1) and suppose T is continuous. By Lemma 2.1 the sequence {y n } defined by (4.3) is a Cauchy sequence in X and since X is complete it should converge to some point say z in x. Consequently the subsequences {P x n }, {T x 2n+1 }, {Qx 2n+1 } and {Sx 2n+2 } also converge to the same point z. Since T is continuous T T x 2n+1 → T z as n → ∞, also since the pair (Q, T ) are compatible of type (A − 1), by proposition (3.4) we have QT x 2n+1 → T z as n → ∞. Now for α = 1, (4.2) yields,
qt).
Thus it follows that
. This shows that T z = z. Again by (4.2) with α = 1, we have
and so Qz = z. Hence by (4.1) there exists some u in X such that Qz = Su. By (4.2) with α = 1 we have,
and so P u = z. Therefore z = P u = Su and since the pair (P, S) are compatible of type (A − 1), by proposition 3.2 we have P Su = SSu, i.e. P z = Sz. Hence
* M(z, P z, t) and so pz = z. Hence z is a common fixed point of P, Q, S and T . Finally the uniqueness of z as a common fixed point of P, Q, S and T follows easily from (4.2).
If we take p = 0 in the Theorem (4.2) we have the following:
, and let P, Q, S and T be self maps of X satisfying (4.1), (4.4) , (4.5) and
for all x, y in X, t > 0, and α ∈ (0, 2). Then P, Q, S and T have a unique common fixed point in X.
If we take S = T and P = Q in Theorem 4.2, we have the following:
, and let P and S be self maps of X such that the pair (P, S) are compatible of type (A − 1) or type (A − 2) and P (X) ⊆ S(X).
If S is continuous and there exists a constant k ∈ (0, 1) such that
for all x, y in X, p ≥ 0, t ≥ 0 and α ∈ (0, 2). Then P and S have a unique common fixed point in X. In [6] Grabiec presented the fuzzy version of the Banach contraction theorem as follows: 
An Application
In this section, we apply Corollaries (4.4) and (4.5) to establish the following result on the product space. 
for all x, y in X, p ≥ 0, t > 0 and α ∈ (0, 2), then there exists exactly one point w in X such that P (w, w) = w = Q(w, w).
Proof. By (5.1) we have Therefore, Corollary 4.5 yields that the map z(.) of X into itself has exactly one fixed point w in X, i.e. z(w) = z. Hence by (5.2) w = z(w) = P (w, w) = Q(w, w). This completes the proof.
